Objectives: The current study examined the factor structure of emotional experience across adults 34-50, 51-65, and 66-84 year olds. Method: Participants (N = 2,022) were asked about 14 negative and 13 positive emotions across 8 days in the National Study of Daily Experiences II study. Factor analysis computed both inter-individual factors (between-person structure of emotional experience) and intra-individual factors (factors describing emotions in daily life) for each age group. Results: For inter-individual variation, one positive and one negative factor captured emotions experienced for the first two age groups, but the 66 to 84-year-old adults had an additional factor for anger. For intra-individual variation, two factors (fear and sadness; anger) captured negative emotions for the first two age groups. The oldest age group had three negative factors: fear; anger (with additional sadness emotions); and sadness. Four factors captured positive emotions for the middle-aged groups and three for the oldest group; interpersonally oriented emotions (e.g. sense of belonging) were the primary sources of age differences. Discussion: Findings suggest that subtle age differences exist in the factor structure of daily emotional experience when comparing middle-aged and older adults.
Researchers have become increasingly interested in studying age differences in the emotions of daily life. The resulting diary and momentary sampling studies have revealed age differences in various aspects of emotional experience, such as mean levels of positive and negative affect (Carstensen, Pasupathi, Mayr, & Nesselroade, 2000; Charles et al., 2016) ; the degree to which emotions fluctuate from day to day (Brose, Scheibe, & Schmiedek, 2013) ; and how emotions vary in relation to daily stress processes (e.g., Scott, Ram, Smyth, Almeida, & Sliwinski, 2017) . Many studies include a few emotions that capture high and low arousal experiences (e.g., Scott et al., 2017; Wrzus, Müller, Wagner, Lindenberger, & Riediger, 2013) . Other studies include a greater number of emotions (Carstensen et al., 2000; Hay & Diehl, 2011) , but studies that examine age differences in emotional experience-captured by lists of emotion words-often rely on the necessary assumption that the factor structure of daily emotional experience is similar across different age groups.
Emotion theorists emphasize the importance of sociocultural and demographic factors in shaping emotional experience (De Leersnyder, Boiger, & Mesquita, 2013) . Age is one of those demographic factors, yet its potential association with the factor structure of emotional experience is rarely studied. The current study uses 8 days of data from a large sample of adults, ranging from 34 to 84 year olds, to examine whether the types of emotions people experience over the course of the week (inter-individual variation) as well as how emotions cluster together on a daily basis (intra-individual variation) vary by age group.
Inter-Individual Variation
Collecting multiple emotion reports across many time points spanning days or even weeks allows researchers insight into how emotions are experienced together. For example, analyses may reveal that people generally experience two types of negative emotions: one type including anxiety and sadness emotions, and the other characterized by anger-related emotions. Researchers would then differentiate people based on these two types of emotionclusters, perhaps with phrases such as, "She is a very angry person, but he is more often anxious and sad." If, however, these emotions were clustered together on one factor, people would be compared based on their overall levels of negative affect as opposed to differences in discrete negative emotions, such as sadness.
Several studies have found that one positive factor and one negative factor characterize emotional experiences for both younger and older adults (e.g., Diener, Larsen, Levine, & Emmons, 1985; Grühn, Lumley, Diehl, & LabouvieVief, 2013; Hülür, Hoppmann, Ram, & Gerstorf, 2015; Maitland, Dixon, Hultsch, & Hertzog, 2001 ). These null age effects are consistent with the premise that emotional experience remains robust and invariant across old age (Levenson, Carstensen, Friesen, & Ekman, 1991) . In studies that include a larger number of emotion items and emotions that vary in arousal, however, researchers have found subtle age differences (e.g., Kessler & Staudinger, 2009; Lawton, Kleban, Rajagopal, & Dean, 1992; Grühn et al., 2013) . For example, the high arousal positive emotion, "enthusiastic" was dropped from a model to allow age invariance in factor structure (Kessler & Staudinger, 2009 ).
Intra-Individual Variation
In addition to inter-individual variation, the current study also examines factors that characterize how emotions are structured on a daily basis. These types of factors capture intra-individual variation and are calculated by examining which emotions cluster with one another from day to day (Rush & Hofer, 2014) . For example, if reports of negative emotions always correlate highly with one another on any given day, one factor would be sufficient to characterize daily negative experiences. If, however, people reported some days that are more characterized by anger-related emotions and others by sadness-related emotions, then two different factors describe daily negative experiences.
Importantly, intra-individual variability factors capture a different phenomenon from inter-individual variability factors. For example, groups of people can vary from one another on levels of negativity, and one inter-individual factor could capture this difference. From day to day, however, people's emotions could align along three clusters, where days vary based on their feelings of anger, anxiety, and sadness. Understanding the intra-individual variation of daily experience, then, is important for understanding how emotions are experienced from day to day, and whether age differences exist in these experiences.
Emotion researchers have raised the possibility that age differences exist in intra-individual factors of emotional experience. Differential Emotions Theory posits that basic emotions retain their discrete functions and structure across the life course, but that emotions become "more complex and nuanced" (p. 303) with a more elaborated pattern of emotional experience with age (Magai, Consedine, Krivoshekova, Kudadjie-Gyamfi, & McPherson, 2006) . As such, people may report experiencing different types of emotions at the same time more often in older age. Consistent with this view, a more recent study found that when viewing facial expressions, older adults used a greater number of emotional components to describe an expression than did younger adults (Kim, Geren, & Knight 2015) . This study focused on age differences in response to emotional stimuli, and not experienced emotions. The dynamic structure of daily emotional experience-or the intra-individual structure of emotion-may also show subtle differences with age.
Using socioemotional selectivity theory, researchers have posited that the awareness that time in life is growing shorter increases the frequency of emotional poignancy, which in turn gives rise to more variations and mixes of daily emotional experiences among older than younger adults (Carstensen et al., 2000; Ersner-Hershfield, Mikels, Sullivan, & Carstensen, 2008) . In one study, people reported their experience of nineteen different emotions five times daily for a week, and from these reports researchers calculated each person's individual factor structure of daily emotions (Carstensen et al. 2000) . They found that older age correlated with a greater number of factors. Another study, however, found that four factors captured the daily experiences of older and younger adults (as assessed by ratings of emotions from the Positive and Negative Affect Scale (PANAS); Grühn et al., 2013) .
The Current Study
The current study examined age differences in the multilevel factor structure of 27 emotions-positive and negative-reported across 8 days by individuals ranging from 35 to 84 years old. We calculated both intra and inter-individual factors for people in the first half of midlife (35-50 year olds), later midlife (51-65 year olds), and older adults (those 66 and older). Three age groups allowed us to examine both linear and quadratic age differences. A further strength of the study was the inclusion of low arousal positive emotions (such a calm and peaceful and sense of belonging) that are not often included in studies but are arguably more salient for the lives of older adults than younger adults (e.g., Scheibe, English, Tsai, & Carstensen, 2013) . This study builds on prior research by providing the largest, most extensive analyses of how emotions are clustered together in daily life for midlife and older adults. Findings will inform theory regarding how daily emotional experience may vary (or not) by age in adulthood, and direct future investigators who must decide the types and numbers of emotions to include in daily studies of emotional experience in adulthood.
Methods

Sample and Procedure
The current study used data from the Midlife in the United States Survey (MIDUS II; for a description, see Radler & Ryff, 2010) . A subset of participants (N = 2,022) completed the National Study of Daily Experiences (NSDE II). The NSDE II consisted of daily telephone interviews across 8 days asking about their daily experiences. People ranged from 35 to 84 year olds. In the current study, they were divided into groups aged 35-50 (n = 731; n days = 5,246), 51-65 (n = 753; n days = 5,595), and 66-84 year olds (n = 538; n days = 4,054). Other demographic characteristics were similar across the three groups. Approximately 57% of each age group was female (57.7, 56.7%, 57.3%, respectively), and all were primarily Caucasian (84%, 86.5%, and 89.8%). The percent of those with at least a high school degree (72.5%, 71.3%, 61.9%), was significantly lower among the oldest group compared to the two others, χ 2 (2) = 18.8, p < .01.
Measures
Daily emotional experience
Participants reported how much of the time each day they had felt each of 13 positive (cheerful, in good spirits, extremely happy, calm and peaceful, satisfied, full of life, enthusiastic, attentive, proud, active, close to others, like you belong, and confident) and 14 negative (worthless, so sad nothing could cheer you up, nervous, restless or fidgety, hopeless, that everything was an effort, worthless, afraid, jittery, irritable, ashamed, upset, lonely, angry, and frustrated) emotional experiences using the following scale: 0 = none of the time, 1 = a little of the time, 2 = some of the time, 3 = most of the time, 4 = all of the time.
Analytic Strategy
Analyses were conducted in a series of three steps separately for each age group. First, we computed descriptive statistics, including the intraclass correlations (ICCs) for individual items. ICCs are the proportion of variance due to between person differences relative to the total variance and provide an index of the extent to which items vary across individuals as well as within individuals across days. This is an important first step to determine whether sufficient variability exists at both levels of analysis. We then examined the intercorrelations at both the inter-and intra-individual levels among items. Finally, we conducted multilevel exploratory factor analyses (MEFA; Mogle, Almeida, & Stawski, 2015; Muthén, 1984) on the age groups to examine the underlying structure for these scales.
MEFA simultaneously estimated separate inter-individual and intra-individual factor structures. The interindividual factor structure is interpreted as one would typically interpret a traditional exploratory factor analysis (EFA). The factors represent how items cluster together across individuals. The intra-individual factor structure is novel in that it tests how items cluster together across days. As with traditional EFA, eigenvalues are used to evaluate which solution provides a best fit to the data. In addition, model fit statistics are evaluated to confirm the appropriateness of the selected solution. In the current analyses, we used the comparative fit index (CFI; Bentler, 1990) , Tucker Lewis Index (TLI; Bentler, 1990) , Standardized Root Mean Square Residual (SRMR; Hu & Bentler, 1999) and root mean square area of approximation (RMSEA; Browne & Cudek, 1993) . The model χ 2 was not used to evaluate overall fit due to its sensitivity to small deviations in large sample sizes. Acceptable values for each index were as follows: CFI and TLI greater than 0.9; SRMR and RMSEA below 0.08. Given that the negative emotions were highly skewed (minimum skew = 2.099 to a maximum skew = 11.027), all negative emotions were treated as categorical in these models (Muthén, 1984) . The estimation methods for continuous data do not apply to variables that are categorical in nature (Wirth & Edwards, 2007) . Given the skewed nature of the negative affect items, treating them as categorical would ensure proper estimation of factor loadings, means, and correlations. Additionally, the dependent nature of the daily observations indicates the need for a model that can account for links among observations originating from the same individual. Multilevel EFA with the robust weighted least square means available in MPLUS allows the most appropriate estimation under these conditions (Muthén & Muthén, 2007) . The positive emotions were generally normally distributed and treated as continuous measures (maximum skew = 1.4).
Initial solutions were interpreted using Kaiser's rule for accepting factors with eigenvalues over 1. Examination of the model fit indicators and factor loadings guided whether the model solution was further interpreted. When considering alternative models, changes in the CFI and RMSEA were used. Chen (2007) recommended considering increases of .01 for the CFI and decreases of .015 for the RMSEA as indicating significant improvement in model fit. When interpreting factors and factor loadings for intra-individual solutions, a cutoff of .3 was used. There is additional power in the inter-individual analysis due to the increased precision of measurement at this level: multiple observations per person decreases the measurement error for a person-specific estimate (Hox, Moerbeek, & van de Schoot, 2010) . Due to the additional power in the inter-individual solution, we used a more conservative 0.4 cutoff value. Table 1 presents descriptive statistics by age group. Consistent with research using these data, the 66-84-yearold age group had lower average scores on most of the NA items; these differences were significant except for the items "worthless", "hopeless", and "everything was an effort." Age groups were significantly different on all PA items, with older groups having higher average scores. Full correlation tables are available as supplementary information from the authors. As expected, items were positively correlated with other items measuring the same affect and negatively correlated with items measuring opposing affect. Inter-individual correlations were stronger than intra-individual correlations and patterns were consistent across all three age groups.
Results
Model Selection in the MEFA
The eigenvalues for the factor solutions for each of the different age groups appear in Figure 1 . For all three age cohorts, more factors were uncovered at the intra-individual level than the inter-individual level. Eigenvalues were used in conjunction with model fit statistics and Note. The stem for all items was "How much of the time today did you feel". Intra = intra-individual; Inter = inter-individual. a Indicates age groups were not significantly different.
factor loadings to determine the appropriate model. We first detail model fit for each age group and then describe the extracted factors at the inter-and intra-individual levels.
The 34-50-year-old age group In the 34-50-year-old group, the eigenvalues and scree plot suggested a two-factor solution at the inter-individual level and a six-factor solution at the intra-individual level. Table 2 displays the factor loadings and correlations for all three groups. Figure 2 illustrates all of the factors for each age group. All positive affect items loaded on a single factor across all three age groups. For the 34-50 and 51-65-year-old age groups, all negative affect items also loaded on a single factor. For the 66-84-year-old group, two factors were required to adequately describe the negative affect items. The first factor included items related to sadness (e.g., worthless, hopeless) and fear/anxiety (e.g., restless, nervous). The second factor included the remaining items, which related to anger (e.g., irritable, upset).
Factor Structure Descriptions
Inter-individual factors
Intra-individual factors
Results for intra-individual factors are discussed first for the negative affect items followed by the positive affect items.
Negative affect.-Factor loadings and correlations for the intra-individual solutions for the negative affect items appear in Table 3 and are illustrated in Figure 3 . The 34-50 and 51-65-year-old groups were again similar in that two factors were extracted for negative affect items. The first factor was primarily comprised of items relevant to sadness (worthless, so sad nothing could cheer you up) and anxiety (restless, jittery). The second factor was characterized by anger-related items (e.g., irritable, angry). Two items had cross-loadings on these factors for both groups: hopeless and ashamed. Interestingly, the item lonely did not load significantly in the 34-50-year-old group onto any particular factor. The 66-84-year-old group had three intra-individual factors that included negative affect items. The first factor was defined by sadness-related items (e.g., so sad nothing could cheer you up). The next factor included fear and anxiety-related items (e.g., restless). The third factor included mostly anger-related items (e.g., irritable) with the items from the sadness factor, including loneliness, also significantly cross-loaded on this factor. For this oldest age group, the item everything was an effort did not load on any specific factor. As noted above, constraining the sadness factor to be the same as the anger factor led to reduced model fit.
Positive affect.-Factor loadings and correlations for the intra-individual solutions for the positive affect items appear in Table 4 and are illustrated in Figure 3 . All groups had a cheerfulness factor represented by in good spirits and cheerful as well as a contentedness factor that included calm/peaceful and satisfied. The 34-50 and 51-65-year-old groups had a separate factors for interpersonally-oriented items (e.g., close to others, like you belong) and those related to agency (e.g., proud, active). We identified only one factor in the 66-84-year-old group that included all of these items. The item extremely happy did not load on any of the intra-individual factors. 
Discussion
Many studies examine how emotional experience varies across adulthood (e.g., Carstensen et al., 2000) , but few studies have examined whether the factor structure of emotional experience is similar with age (e.g., Grühn et al., 2013) . Using multi-level factor analyses, we examined the structure that distinguishes people's general emotional experience from each other (inter-individual differences) as well as how emotions cluster together from one day to the next (intra-individual differences) in three adult age groups. We found a slightly greater number of factors capturing negative emotions in older age. In addition, we found several age differences in how emotions were clustered together. Below, we discuss the findings for inter-individual factors for each age group, and then the results for the intra-individual factors. It is important to acknowledge, however, that our interpretation is speculative, given the subjective nature of factor analysis.
The Inter-Individual Factor Structure for Positive and Negative Emotions
In the inter-individual analyses, the same two factors captured all emotions reported for the 34-50 and 51-64-yearold age groups: one including all positive emotions, and another for all negative emotions. This finding is consistent with those from prior studies that have shown a two-factor solution representing negative and positive affect (e.g., Watson, Clark, & Tellegen, 1988) . One negative factor is also consistent with a large literature about the personality trait of neuroticism, which is commonly defined by questions asking about anxiety and depressive symptoms, but strongly related to feelings of anger and hostility as well (e.g, Pease & Lewis, 2015) . For the oldest age group, one factor also described their positive emotion reports, indicating that people varied from one another on their overall levels of positive affect but not based on any specific type of positive emotional experience. For negative affect, however, anger emotions loaded onto their own factor, suggesting that older adults varied from one another based on their levels of anger. The other negative emotions-including those related to anxiety and sadness-loaded onto a second factor.
These findings indicate that anger is an important, and distinct, emotional experience for differentiating older adults from one another. When examining age differences in emotions, researchers commonly find that older adults report the lowest levels of anger compared with any other adult age group (e.g., Stone, Schwartz, Broderick, & Deaton, 2010 ). This common cross-sectional finding offers a tempting argument that anger plays a smaller role in the lives of older adults. Yet, the current findings suggest that even though older adults, as a group, often report lower levels of anger relative to other age groups, anger is more distinct from feelings of anxiety and sadness among older adults compared to their middle-aged counterparts. This finding begs the question of why do older adults vary from one another based on their reports of anger-related emotions as distinct from their levels of other negative emotions?
This study offers no mechanism to explain these patterns, but we offer one speculative interpretation. Based on appraisal theory, anger is related to appraisals of unfairness and are in response to certain outcomes (Frijda, Kuipers, & Ter Schure, 1989) . Perhaps oldest adults vary from one another in their sense of injustice regarding their life circumstances, and those dissatisfied in their current situation may feel that this outcome is unlikely to change. For example, people with good retirement benefits and good health may not feel a sense of injustice in their life circumstances, whereas other adults may feel that some aspects of their life-such as having had a job with poor benefits or having a health condition that worsens with age-are not fair. For middle-aged adults, their anger may be directed to situations that are more nuanced, more acute, and as such these situations may be regarded as more uncertain and therefore elicit a range of negative emotions. This uncertainty may stem from middle-aged adults having a longer future in which to change their current situation, or perhaps to having a higher level of control over their current surroundings.
Age Differences in Intra-Individual Factor Structure for Negative Emotions
In models examining how emotions cluster together at the daily level, the 34-50 and 51-65-year-old age groups had two factors that captured negative emotional experience. These factors corresponded to a fear and sadness factor, and an anger factor. Perhaps these middle-aged adults worry about the future, such as concerns about retirement saving, child-rearing, job insecurity, or new health conditions elicit a mix of both anxiety and some sadness. The variation of sadness and anxiety was unrelated to experiences of anger. Both factors included the emotions of hopeless and shame. For our oldest group, negative emotions fell into three factors: one for anxiety; one for anger emotions (but sadness emotions were also present); and a third for sadness emotions. The inter-individual factors described above suggested that older adults vary from one another based on their overall levels of sadness/anxiety and their overall levels of anger. At the daily level, however, experiences of anger co-occur with feelings of sadness, including feelings of loneliness, shame, worthlessness and hopelessness. Perhaps anger over one's current situation for older adults is most likely to occur in situations where they feel worthless. For example, they may be angry about circumstances related to poor health or lower levels of prosperity that they feel are unfair, but perhaps these health and economic problems may also elicit feelings of sadness and worthlessness. The oldest adults also had separate factors for fear and sadness, as opposed to the shared factor observed for the middle-aged groups. Perhaps different events or situations elicit distinct emotions of fear and sadness for these older adults. For example, hearing about the death of a friend or other situations of loss may elicit predominantly sadness, and losses may be more common among this oldest age group. Finally, the term everything was an effort did not load onto any one particular factor, suggesting that this type of experience is not grouped with any particularly type of negative emotional experience.
Age Differences in Intra-Individual Factor Structure for Positive Emotions
The 34-50-year-old and 51-65-year-old age groups had four similar intra-individual factors that captured positive emotions. One factor captured cheerfulness and good spirits; a second captured feelings of calm and peacefulness; a third captured agentic emotions such as feeling confident and active; and a fourth captured interpersonally-oriented emotions of feeling close to others and a sense of belonging. In contrast, the oldest age group had only three intra-individual factors that captured their daily positive emotional experience. Two factors, one comprised of being cheerful and in good spirits and a second capturing feelings of calm and peacefulness, were similar to those observed for the two younger groups. Notably, however, peaceful feelings (calm; satisfied) only loaded onto a single factor for older adults. For the 34-50 year olds, satisfaction loaded on the agentic factor to nearly the same degree, and feeling satisfied loaded on the interpersonal emotion factor for the 51-65 year olds. These findings suggest that feelings of peace and satisfaction may create a more distinct experience for the oldest adults compared to middle-aged adults. Again this is speculative, but perhaps this oldest age group has more situations in daily life where they quietly reflect and experience satisfaction, as opposed to the middle-aged groups who are situations where satisfaction is associated with emotions related to either work (e.g., confident for 35-50 year olds) or social (e.g., close to others among the 51-65 year olds) activities. For all age groups, the item extremely happy did not load onto a specific positive factor. This item also had the lowest mean-level among all the emotion words, and most likely reflects that this emotion is generally not commonly experienced and does not represent the meaningful clusters of positive experience that comprise every day experiences. The biggest difference between age groups was that agentic and interpersonally-oriented emotions fell on separate factors for the 34-50 and 51-65 year olds, but loaded onto one factor for the older adults. One possible reason for this difference is that the two middle-aged groups may have more work responsibilities that would not necessarily engender positive emotional experiences such as feeling close to others or that they belong. Instead, they may be more likely to feel the emotions that they belong and that they feel close to others with their family and friends outside of the work environment. The 66-84 year olds, in contrast, may have fewer responsibilities that take them away from others for long periods of time. Instead, their positive agentic emotions were increasingly focused in social contexts. This possible explanation is consistent with socioemotional selectivity theory, which posits that social interactions are characterized by more complex positive emotions with age (Carstensen et al., 2000) . The older adults in this sample experience their most agentic emotional experiences, such as feeling active and confident, when they are also feeling close with others. This is also consistent with findings showing that older adults reported experiencing more intense and higher levels of positive emotions when they were with family members than did younger adults (Charles & Piazza, 2007) .
Limitations
Limitations of this study must be considered along with its contributions. Like many studies of aging, cross-sectional results cannot inform causality. Our findings represent variability associated with age and not developmental changes. Cohort differences may account for age differences in this study; e.g. earlier cohorts may have been socialized to associate anger with sadness more than more recently born cohorts, or feeling close to others with more agentic emotions. Moreover, this study included a specific set of positive and negative emotional states. Although every study is limited by the questions asked, factor analysis is particularly sensitive to item choice. These questions also lacked information about emotional intensity to gauge arousal states. In addition, this sample was predominantly white and middle-class, and a more diverse sample may reveal different age-related patterns. Finally, the meaning of these factors for health and well-being is an open question, and future studies will need to take these factors and study their predictive power.
Future Directions and Conclusion
The current findings offer both practical and theoretical information for the study of emotion and aging. On a practical note, the study suggests that although anger is often reported at lower levels among older adults compared to younger and middle-aged adults, this emotion may be arguably more important when describing how older adults vary from one another in their emotional experiences. Older adults vary from one another on their levels of anger-related emotions, as well as on their overall levels of negative affect. For middle-aged adults, people are differentiated more by overall levels of negative affect, and not be any one type of emotional experience. Regarding how emotions are experienced from day to day, sadness was related more to anxiety for middle-aged adults. For theoretical development, researchers may benefit from studying reasons behind these different patterns among the different age groups. For example, hopelessness and worthlessness may be more related to fears of the future for middle-aged adults, whereas these emotions may be more likely to be related to anger at one's situation among older adults. In addition, the loading of all interpersonal positive emotions with the more agentic emotions such as feeling proud and confident for the older adults may also point to age differences in the types of situations that elicit these emotions. Together, these results provide directions for what emotions vary with age when understanding emotional experience in daily life, and guide future research on the study of co-occurring emotions in later life.
